Co»3 CoeeTCMHx 

COMMS/IlfCTMMeCKMK 

Pecny6nhK 




'••'•.;;'cccr 

M AtMM HJo6p<t«HltS 



O n M C A H M E 
M3Q6PETEHM5I 

KyABTORCKOMy CBMflETEJlbCTBy 



(61) HonojHHTWbHoe k odt. cbiu-bv ... 

(22) 3aHoneHO 17.08.79 ( 21) 2809152/22-03 
c npucoeaHHeiiiicM 3a«BKii M — 

(23) ripHopiiTOT — 

Ony&iHKOBano 23.01.82. Bki.vutciii, Mb 3 
■Rara onyftiMKOBamifl unitcaiiim 28.02.fl2 



899850 



(51)M.fO?.' . 
E 21 B 33/00 



(53| YRK 622.248, 
.13(088.8) 



(72) Atiopbi 

M3o6peTCHHQ B. H. Kpu.io B . A. H. <»>ypMain>D ii C. *. ricrpon 



BcCC0X>3l|Ufl IfaySHO-HCWMOBaTC.IbCKIlfi HHCTIITVT 

no KpciLip hhk) CKBaauui h fiypoBUM pacTBop»*M 



(341 yCTPOnCTBO yCTAHOBKH PACIHHP«l:MO! 0 
XBOCTOBMKA B CKBA/KHHK 



I 

Hjo6pe-TtnHe othochtcs k KpeiueHMio ckb3- 
>«hh m npoHajnaHCHO k HcnonbsonaiiHio npH 
«Jo.i»uMH npoHHuaeMMX nJiacroB b neoOca- 

JKeHMUX CKBB/KHHSX M pCMOHTC OCcajtHblX KO- 
H3BKTHO VCTpOfiCTBO J.1 fl yCT3H08KH pBC- 

UHpnexoro xboctobuks b cKBaxoiHe. BK.uovaio- 
wee 3aKpen.ieHHyio BepxHeA Marrbio Ha Tpy- 
6ax cn>CKa ycTpoficTBa B CKBaatHHy no- 
-ivio iDTaHry c nopiuneM b hh/kh^A hsctm h 
oxsaTWBaiomMfi nopiueHh iiH,iHHjtp c pacnwpH- 
■rejie.M. ycTaHOBJieHHUH Ha unaiire c ro3MO*c- 
hoctmo nepeveuieHM* 

B 3tom ycrpoficTM xboctobhk pasMeiueH 
Haa UH^HHapoM c pacumpHTcicM, hto b aBa- 

pKHKblX CMTyaUHHX M04CCT OCJIO/KHHTb AHKBM- 

.aaiiKio asapHH «-3a ocraB-ieHH*? 8 ckbbwmhc 
MaccHBMoro iiH-iwiupa. 

HatfCaiee 6*ih3Kh.m k npejwaraenoMy no 
TexHHvecKoS cvuihocth h aocTHraeMOMy pe- 
3y^bTaTy jiMPeTCfi ycrpoficTBO Ana ycra hobkh 
pacuiMpjicMoro xboctobhkb b ckbs/khmc bic:io- 
wanmee npucoe-mHenHbift k kojiohhc Tpyfi oh- 
n^MAp h pajMcmcHKbifi a ero hcwjocth nopueHb 

CO OJTOXOM B BCpXHeM NaCTH H pacuJHpHTtuieM 

co urraKroR — b hd^hci'i «iacTM |2J. 



HtMOCTSTKOM H3BCCTHOrO yCTpoflCTB« ftB- 
•1SCTCX C.IOWHOCTb TeXH0.10rHH 33Kpen.1CHH»l 
XBOCTOBMXa. MTO CBH351HO C HeOOXoaHMOCrblO 

co3aaHM0 o tpyfiax HSCbJ-roiHoro aaBJieHHR 
(120-150 Krc/CM*) a.iR paciuHpeHHH xbocto- 
BMKa, hto noBbiiuaeT onacifocTb pa6oT h Tpe- 
6y*T Hcna.il/30BaHHt Ha3eMHoro hctouhwka ,iaa- 
jichh* (uexeHTHpoaoiiMoro arperaTa k-ih 6ypo- 
ooro Hacoca). 

Ucib H3o6ptTCHH» ~ ynpomeHHe TexHaio- 

HtU 3«KpCfl,ieHM« X BOCTOBHKa . 

to Sfrra uojh, jocTnra*Tc« t«m. mto un.iwM.ap 
Bbino^iHeH c Kanaka. mm sum coo6uteHHt> noA- 
nopiuneBoft no-iocm c 3arp\6Hun npocrpaH- 

CTBOM. a KOpUJeHb CHa6}KCIt*MCXaKH3M0M JUM 

<|>HKcauKK ero a mciHHjipe. BbinaiHeHHOM » bh- 
iie noanpyjKHHeHHoro b ocesoM HanpaaneroiH 
is uiTOKa c paAHa.tbHo riOflBH>Knbi*H mapaMM. 
pa3Met«eHHbi.MH a KOflbueBMX npoTOMKax nopui- 

HH U UHJIHH^pa. 

Ha uepTe^cc H3o6pa^<eH o^uihh bha ycTpofl- 
CTBa b pa3pt3c iicpe.i na««a.ioM saKpen^eHHS 

20 XBOCTOOMKa 

YCTpOflCTBO BK.WMaeT HH^HHjp I c KaHa- 

HlTOKnl V M ""P™."*-* C "Wn P y*HHeHHHM 
11JT0K0M 5. IIIT8HIOH 6 H paciMMpHTMCM 7 
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Iv.UjUHIljp I B MH/KHOi MilCTII BMII0.1HCH C KO.1l>- 
>fl fipOTOiJKOM 6 113 BHVTpCHHCfl IIOBCpXHOC- 

a iwpuieHi. 4 HMcer pa.iHa.ibHO fKUBHJKHue 
'^ajfj>|hiep uapu 9. waHMOiieftcT- 
^"ibpeibft npoToiKoA 8 mwiiiupj> 1 
, , fifUn&iHeHHMM c KaibuVeoft .Ka- 
. 0 'm BwcrynoM II. KaHo.i 3 BmnameH 
ie.cei,ia I2. v a paciwiipiiTdb 7 cHa6*eti 
. aHpM?l3. 
4ek4>VmwMiupoM J h pacuiMpHreocM 7 
! "XBOCTOBHK 14. Hoimumh 15 o6o3Ha- 
,, T-C^pacMiiaeMuft a Tpy6w rpyj iw paopHK- 

,^SBjiMK:POpUJHH 4 CO IfliaHrofi t) H p3CUlHpHTe- 

03&\7:.*JLvi oo\.ier««eHHH jbh*ciihh b nopuiHe 
{ghlrrroK 5 BuncincK c naHa.iaMii 16. 

'.>,'LiiH.r#pveTHMUi«H uiTOKa 5 m nopuiHii 4 

JfclyCMWTpCrthl yiUOTHHTC.lbHbtC MesieilTb! 17. 



,wm f jBti/KVTcn ao Tex jiop. noKa itflanaH 13 
ne cnjitT o cojjjo 12 Kana/ia 3. 9thm aocTHra-- 
den Hanr«hoe pasofimeHHf TpyGHoro -h 3a- 
rpyCiforo nppcTpaMCTBa -iia My^dfl.-.noapVjKaeT ... 
hkh ytuoTHHT&batfX Tmcmchto^ 
vntfupoM I k nopiuHH* 4 it *ic«iy HopuiHe6*4 "'^ 
ii wtoko.m 5. Ha 9tom 3nKaKWHBacTck pagiiiH- 
■prime xBocTOBHKa 14 c ynopOM ero s a tuinHBjip. 

I H yCTpoftCTBoTnOAHHMaiOT h3 CKBattiuibTvC 

npoTRriiaaKHCM pacuiMpHTwin 7 uepes ocraB-: 

UIVKXTfl MaCTb XBOCT09HK3 l4-- : -V, 
npcHO>K«HHoe yCTpofiCTBO intt yCTaHOBKW 

paciuit psieMbix xboctobhkob b CKBa*<HKax no> 
B0.1HT cwj ynpotuexHJi rex Honor hh nyTeii 

HCK.1HWCHMR HCnOflWOBaHHJl H83€MHbIX HCTOH-/. 

hhkob jaBaeHHJi. HanpHMep ucMeirrHpOBoiHux v 
arperarua, h noBUtUCHHR ypoBHa tpxhhkh o>- 



inopumeBa* nanocib IR iimiiiupa I co- 11 jonocHocm pa6or Ha ycrve noBucwrb 3<M>eK- 



4^6iii«Ha c TpytfHbiu. a iKunopujHeaafl no-iocrb 
*Il9 sepo KaHa.iw 3 m 2 - c 3aTpy6HMM npo- 

crpaHCTBOM. 
. f r'ycrpoficTBo paoorarr c.ie.iyioiiiiiM oopa- 



TMBHOCTb H30JWUHH CKB3ttHH. 



<PopjtyAa u3o6pereHUH 



i .<;; < & IK>pUl«Hb 4 »]8B.1HBaK>T UITOK 5 H (pHK- 

CMpytoT fro ujapaMH 9 B HH^Hf m noJOMeiutH. 
['/Ttoc.tc >Toro iiopuiCHb 4 KMMwr » uiuniup 
jo coawuieHH* tuapoa 9 c raubueaol Kanaa- 
^^r,8^>v»xo« >*(uoweHHK noifipyxquaiiuft 
^uitok'S cbohw BbicTytiov II BbijaB-iMaatT uia- n rofi 
pbi 9 a Kaibueeyw »(aiiaiK\ 8 h r«M cattWM 
nopuicHh 4 i*.Hkonpycrc« nraocHrcibHO uiunha- 
pa I ripn Li:u'kf v\Tp4jiiiTBa a CKsa^HKV Tpy- 
hc ja:io.~.*H!»T *ii.ikcicTbx> M.1H Me sano.1- 
hw>- MavTHHKw. B.pt'iy.ii.T.iTi' >roro jasJieHae 

8 noifiOp^MvBoA tlO.KKTIt 19 pjCTrT M paBKO 

; rnap'/CT67i<-(ecviV!y j.;ib.ichhio jatpyCKoro 
cratOa ^mzkocth. Ilpti aocthjkchkh rjyAMMU 
. ycTanoBKii vii'iv-TOHMKa b rpy^u cOpacMBaioT 
I |i>, no: S.iUH.ii:H;n : T IIITW 5 B nop- 



4 lips 



1. VcTpoAcTBo ana ycTanoBKH pacuiMpaeMo- 
ro uocroBHKa b cKBaMHrte. Biwxmacmee npB- 
coejMMeHHtiH k kojiohh* TpyO muBnap h pai- 
MeuieHHufi b ero noJOCTH nopmeHb co urrojcon , 

B BCpxHCfi HBCTH U paCUWpKTeaeM .CO pjTBHr V- 
B HMJKHCP SaCTM. OT HUHOKMUfitCn TCM. 

mto. c ueawo ynpouietiHB TextMxiomH MKpen- 

.1CHHH KBOCTOBMKa. IIK.1ltH.ip BbinO.lltCH C K3- 

Ha.taMH .1.1 a coo6uicmh« no t«iopmaenofl iio.ioc- 
th c jaTpyAMUM npncrpai!CTBOx. a itopiueHb 
CHBOweii vetanMiWNX ,u« <piiKcai»i>< no s iih- 
jKHap*. 

2. ycrpoHCTBO no n I. ur.tuwiou^ettM lex. 

NTO MMJH»m lpHKCai(l< * ;i'>pUIH« BblIt0.1H€H B 

BMAe noj»py)«HKCHHor«j hoc«boh HanpaB.le»HM 
urroKa c pa.ina.ibno wuBHacHuuH tuapaMM. 
Ko.it.uf»a»i KBHaBKa IG n p. ( mcui< »«n^t«a a Ko-ikut-Btix nporosKax nopui- 
» ipMKeaTopaNM 9. BTaa- iih h i 
ipitiCHtk 4. nocie 



KHBS«>WWW>! 

«4«ro nopiutHu 4 :.<>.-■. icficTBHeM paaHOCTM obb- 
.irnHH b r.iizr.'ipufvmni \*) m Ha.inopuiHCBoA 16 

llrjuKKTU* UM-lHHapa I .l»«*m'» RBCpX C Bpo- 

TsrMBaHMtv pac:u»tp«T*.in 7 -ifpei xboctobhk 
14. IIopUJCHt. 4 i'', ijjTSrilljfl *» M pac^wHpHtc 



rtvTOHHMKH I 



l»llp<^PMa<IHM. 
UpHIIHTbie BO BHHMaHMf lIpH »KCITepTK» 

:. llareMT CIUA St 3179168. kji. 166-14. 
onv6.iHK. 1965. 
' '2. .Oil Week., i 17. .V» II. c 23-32 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 



The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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